Calmodulin-binding protein detection using a non-radiolabeled calmodulin fusion protein.
Calmodulin-binding proteins are involved in numerous cellular signaling pathways. The biotinylated-calmodulin overlay is a nonradioactive method widely used to detect calmodulin-binding proteins in tissue and cell samples. This method has several limitations; therefore, we developed a nonradioactive calmodulin-binding protein detection overlay using an S-tag-labeled calmodulin fusion protein. An expression system was used to generate a calmodulin fusion protein with an S-tag label, a 15 amino acid sequence that binds to a 105 amino acid S-protein. The S-protein is conjugated to horseradish peroxidase for final detection with a chemiluminescent substrate. The S-tag calmodulin was compared to purified calmodulin and biotinylated calmodulin in a calmodulin-dependent phosphodiesterase assay. The results of the calmodulin-dependent phosphodiesterase assay indicate that S-tag calmodulin induces higher phosphodiesterase activity than biotinylated calmodulin and lower activity than purified calmodulin. A comparison of the biotinylated and S-tag calmodulin overlay assays indicate that S-tag calmodulin is more sensitive than biotinylated calmodulin in the detection of calcineurin, a known calmodulin-binding protein. The overlay assay results also indicate that the S-tag calmodulin and biotinylated calmodulin detect similar calmodulin-binding proteins in colon epithelial cells. In conclusion, the S-tag calmodulin overlay assay is a consistent, sensitive, and rapid nonradioactive method to detect calmodulin-binding proteins.